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AbstractInterface superconductivity and giant proximity effect in La-based cuprate heterostructures The oxide heterostructures and interfaces have gained considerable interest in recent years due to the observation of a number of novel electronic effects like high mobility two-dimensional electron gas, quantum Hall effect, magnetism, and superconductivity. Recent observations of superconductivity at the interface of various cuprate heterostructures is one such phenomena. Deciphering the puzzle of the origin of interface superconductivity may even open a path to enhance the superconducting transition temperature (Tc) of the superconductors. The exciting possibility of using heterostructures to enhance the Tc certainly deserves further investigations. With this enticing prospect, we have studied various new kinds of artificial La-based cuprate heterostructures to explore the existence of interface superconductivity. We have studied various properties of the interfacial superconductor and examined these properties in terms of different theoretical models for two-dimensional superconductors. The academic thrust for understanding the mechanism of high temperature (high-Tc) superconductivity as well as the practical applications of Josephson junction devices have motivated serious experimental and theoretical studies of high-Tc based junctions. Moreover, the mechanism of long range coupling of high-Tc superconductors across a barrier remains an open question to the scientific community. Another objective of this thesis is to perform a careful and systematic study of superconductor-normal metal-superconductor Josephson junctions based on high-Tc cuprate superconductors in order to address the temperature and magnetic field dependence of the supercurrents as well as the long range proximity effect. 


